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^-v : l/E 



vThttft. (B) »^TMtt»JIB**t>ti:*»«k-*-*»TOttJ-9^b^-a 

(A) *S?;i>M^»t> TIB (a) ~ (d) 

(a) ^;»$Wff5 7~3 lfcfcfca^a^afrg^t-fraK ***** 

(b) ; 7;v**^ 

(c) A 1 R X R 2 R 3 R 1 -* 2 * ?z\±m% *), 0<D 

mt&m&t tzi±*mm=f-* r 3 i ~ i o ©jft*ir?**trjfrft**** fc£ l 

. R 3 i±±lfiR 1 t£tiR 2 <h|ig-i:*:tefl&o-C^-c«> iv>) fc*HBi-*#*T/i'5 
[■1*314] 

(A) &'<9CPx- 1,4- ^ 9 0 %&±> ^x-ya 

>^n-7 -"CfllJgLTtM^^* (Mw) tW^i (Mn) fcOJfc 

(Mw/Mn) ri*3. 5 JglTT? **■!*« 1 ~ 3 v>-f tL*»CB«0*fcTOtti9^ h 



""(A) (B) |»Tirffltt#J»fc**««lff«ET-r»l»ffc««5tL*: 

BH ( A) Wtyx^lW 5 0-9 5 MSI?, (B ) fciirfflttWB** 50-5 m»SR 
[fc**u (a) + (b) = ioomssi5] -r^^>ii^ 1 ~ 6 V^tL^^iBmw^nJM 

""(A) *tvx>M^ff^ (B) §^MWJ§lfc<^ft£ 1 0 Oli^J: Lfc*r# 
[fjt« 9 1 
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tE*. a/**K +*y*ZvM*M<titm**imt™** 

btltWKlS <fflV^tLTV^ (»tf 1 :End. Ing. Chem. , 48, 
7 8 4 (1 9 5 6). Mfl :#<&8H3 7 - 8 1 9 8 -^##180 o 

fc°£°- 3 k^M14^7*l^- (TPE) [fij^»fflm-BTffl1±^7Xh-7- (TP 
V) *-£tr] ibTte, EPDM/^'J tW^f >SM»flB (#'Jif 

PVte EPDM*l-Jt^TrfA9M4K«tL*# ^#^^2 : A.Y.Coran : 

N.R.Legge,etal, "Thermoplastic Elastomer, "133 (July, 1987)) . XJ« 

[0 0 0 4] . 
[*!|lftf 1] End. Ing. Chem. , 48, 784 (1956) 
HMfcfcHftl] #<&BB3 7-8 1 9 S^m. 

m&WJM2] A. Y. Coran, N. R. Legge, etal, iher 
moplastic Elastomer," 133 (July, 1987) 

*»WI±, 6 1 (A) ^xvM^**±«5clft***WI* IV,I ^ Lt * &ft 
>r-C% ±|B (A) *^iVMMtLtli, ^xy*ft^fctTS (a) ~ 

(d) ^^^tt^i^^^#^^^»!^° 

(a) ; I»#*OKW5 7-3 1 
Ztib<D4t&Wt)l<4x&&t<D&BfrbnbftZ><k&m (&T r (a) *±«^*1Ke 

»J £*>v>?) 

(b) ' T JV^^f "9" ^ 

(c) A»; Al^R'R* •«+. R'-R 2 !^-^;^^*- 1 ^ 
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T r ( d ) ^ -f fUtt-^J t i> v> 3 ) 

_b|E (A) ^yi>*l^t:tt, 1. 4-v^^f9 0%ft±> 
- U-> a ^ F ^7 7 ^ - f i$EU:li¥Wf (Mw) tif^^i ( 
Mn) fcOjt (Mw/Mn) ri*3. 5»Tt*S-t W Lv> 0 

jlib (b) gkvsmnmmt ltm\ ^ B wjtv7r/^tii, #att#v* 

*l&Woik'Prtttti.9^ W-ftJfcWfc LTtt, -LIB (A) ^v^vM^ 

P5 0~9 5m (B) «kWffitt#U&** 5 0 ~ 5 [fc*!U (A) + (B) 

= 1 0 OMfiSB] W£ Lv^o 

$<b£, ^fi^^BriittJ.^^ b-^- a*»»±^ (a) (b 

[§PSo2&J&] 

[0 0 0 71 

;£f&Hj! i:itL if > * * v a $ gift C-cl^L £ v > ^«£"ffc *« ffl -T & £ t * 
[0 0 0 8] 

(A) Mvx^^i^ ^f&WfcJHWbtt* (A) »>*x>M^#t UTtt 

$f$L<(±, ±IB(a)~ (d) ftfr*^fl-fc-r*»*W**fllv*e>*t*o 
[0 0 0 9] 

( a ) ^frltiPHfc'n'^ I 

^ftWOlttHtC-fiWH*^* (a) j&#fcLTI±, JUWUtSEOlTf-W 5 7-7 1 fcfcfc 
& *±S7C3R^< ZtzliZtib (Dit&m t)V<i* t <T> Rio* hftbtiZ tt&m 

[0 0 10] 

^±mjt^*^^>W^h Ltii, — (R 23 -C0 2 ) 3 M (^4>> M(±JS^# 
7-7 1H*A:*»±«5C*T**) -e«$*U R 23 «lit8U ~ 2 0 

[0 0 11] 

%±ffic&<OT K(i. -tt* (R 24 0) 3 M (Mi±, JHW#**>M^#5 5 
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•fe h >ft#T*&& 0 

*±«i*«?U>BWI**:»±lEU>»«fc^tt- *±«7G*<&. (2-x 
) , (^'jxfv>7'J3-A'-p-^x;V7x-;v) „ V^Hfc (1 

)V) 2 - if^*^*^*^*^ - 2 -x^;i/^->;K 2 -x?-;Vx4f ~>;v* 
x ^itty-p-yx;V7xx;K if* ( 2 -x^;V^*->;V) **7-f>m> tf^ ( 

^7r/R, tf* ( p -y^;v7xxjv) ^7r/f, (1- 
(2 -x^;V^^V;V) *^7-f >fk. ( 2 -x^;l"v*->;V) (p- 

w\ %±mitm<o&mft&m 1 **** *k o ~ 3 0 0* u < a 1 ~ 1 0 ^^^i 

y y N, N-^W^A7U\ W7x>, y'7i-^-r)K biJif^T^ 
[0 0 15] 

«9!tf5tMi*=«ffl**»-* (b) T***^**, :* (I) Sfctt* (ID "CTPStL* 
fMt^WC^^o 7 7^f^^5*^ 23, (9), 5 (1994). 

J Am. Che m. Soc, 115, 4971 (1993). J. Am. C h e m. 
Soc. , 117, 6465 (199 5) -TZTfiZtLkT <D&&&?*> 
[0016] 
Mb 1 1 

R ,S -A1- (O-AI-) , -O-Al-R" 
I I I 

(I) 



[0 0 17] 
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Ht2] 

cm 

L (-O-A ! -) .*» J 
A" 

[0 0 18] 

) 5£ (i) t/cti^: (ID -e^^tt-STJV^^-^^^^^x. R^-e^^tt^^bTK^* 
tLTii, ynt^K -/f-JK 'fv^f^ t-7*-JK W 

$f^L<ii4~i0 0<7)l^-?)o (b) T)^e^><D^mt LTi±, ^;vr;v 

^fVyW^^t>, t-rf^T^^t^, ^*->;V7;l^*^>', ^VA^f-> 
;V T * -9" > & Ztf&fbtl&o 

[0 0 19] ... 

ill 5 7jcm^MT;v5-^A i 6&m.% Z^B^yk*^ &&*to^r frfcZ^tz z t 

[0 0 2 0] 

(c) mWiTfr^-V Mk^%o : 

*&W<DMmM£m2ti2> (c) AIR 1 R 2 R 3 R 1 ~R 2 ttW-*^tt* 

^»^1 ~ 1 OO^atJR^Sr^tr^bitSEafetfeti**®^. R 3 1 ~ 1 

0«>#*]R**#trJfc^**^*>*K R 3 fi±iBR 1 £*:f*R 2 fcRI-4fctt 

;V5-H7A, fijif;V7JV5--)A, h U - n - -fu MfrT* ^ - * A. b'MV/n 
e;V7^5-^A, b'J-n-^7*5=9A, >'H V7*f ;V7^5-^A, hU 
_ t -^f-A'TA'S ^-7 A N h 'J ^>f-;V7JV5 — "7 A x h U ^~>^7JV5 ~«7 A, > 

iji/7aA^^7;v?-->A, h'Ji^f^7;v^-fA > **ft'^t^7/i'5 
a 7X*'fbv-n-^ntr;vT;v<-'7A, «y-n-/f ;V7;K-^A, TKiHb 
^yyfW^^A, TR^fcv^^^T^S-^A. **ffc5M V^v^T^ 

A^7^K%Wf?'^ ^lL<iih'Jxf;v7;v5-')A, h'j^v7*fw 
7jc^bv^^^T;v5^-7A, TkSHfcvM V7*f^7;v?-f at^So 

[0 0 2 1] 

(d) trjmfo&yo : 

ifc. (d) J&7>?>dt>, ^nrvMi^^ti^tL^l^ «l£lfVV7x-;v 
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nv^^, ).ijxf;^nDi/7>, )-ij>f)V^Dny7>> >f)^nn->7V, h 
^^.^n^c/^^, ^7i^;vv^nnv7>> ^y^nnyyV, 
^-J^'J? uui/? >\ WJVv^^nny^y, yif;Vy?any7>, y**f-frV>7 
nny?^ ^fjV^ony7>, 7x-;vb'J^nny9>, ^yji/h^nny' 
t^f)Vf'J^Dy7V, yf|/MJ^nny7>, ^f^b'J^nny?'/, 
xf;vh'J^nn->5>, if-;vb ij^nn>'7>> h'J^Dn^?^, Y^jy'u^iyy 
tf-;v>f ;vy^na->7^, e-;vy7f;^oay7'A ^nn^f;vy7>, 
^na>f;vh'J>fJVy7^> ^n^f^WnnyrA ^o^fWf 
;Vv^nn->9>. ^nn^f ;^'J^nny7A v^nn^f ;vS/7>, y^nnM 

;Vy*.>7y, 7- f 7^nny^f)VyrA e^^nn^f^y'J^xr/, *J?uu 
rh7^fjVyynHA HJ^f Jl/yn^y^^nny?'/, h'J^f^n^yy 
^■^;u^nnvv>, h U * h V * jvi/n ^ vv^ n n ^ & If <b *t&o (d 
) J&^iiLTJi, L< iilZg^t;^^^> fijxfHDDy^A >ijp(f-;v^nn 
yyy, ^xf)W^nay7A -^fA/j;^nny7A ^W?nni/?'A * 
fjH'J^ny^A ^ f-A' h^nny^A h'j^nny^A ^nnrW^ 
f.;p^ y7 y, -7^nnfh7^f;v^yn^tA £ £ K»£ L < {ilM^'f 3f-*r& 

^jLho (d) jfta-li, l«M-e^-r«.-t *&v>t±2«JSLt*«#L-cJBv»* 

[0 0 2 2] 

^|5i;*fL, 0. 0 0 0 1 - 1. O^^JKOltfflv^^j:^, 0. 0 0 0 1 5 V 

fr-kmtit. n&femm < £ o » £ u < & < > -77, 1. o^y^isiit, it 

»JS*«fl5< &>9> KKXe**^5ffc49»4 t< £v> 0 0. 0005-0. 55 V 

(b) jK^ttfflitt, (a) ^KJtt^A 1 <D*=)V}fremirZ. ttf 
(a) jfi^-M (b) BSi7>^«iJ^-}±> ^e;vJtT% i : i~i : 5 0 0, ffiL<(ii 
: 3 - 1 : 2 5 0, Z.htzftt L< fil : 5-1 : l o o-cabSo 

$<bK, (c) ftfl-©«ffl*tt* (a) (c) *;Wfc-c\ l : i~i : 

3 0 0. jffiKiii : 3-1 : 150-cfts. 

Sfcfc, (d) jfc#«>«fl§*tt, (a) (d) jaafr**, ^;vjfc-e, l : o. i~ 

l : 3 o , mt L < a l : o . 2 - 1 : l 5 -e* *« 

fc*5. ±JB (a) - (d) jS^Wfc, £^#0$3^**1Hflr**l3«J^ 
[0 0 2 3] 

»«Uft«-fcUT, ±EO (a) Jfcfl\ (b) (c) (d) J&Mfl-K 

Sfe^3t^t'ffiv^^^^y^>m<k^{i. m^ffl<D^y^-i:|WIC<. 1, 3- 

[0 0 2 4] 
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::t\ fcfifciftSEtt o ~ 1 oot, 0* L< i±2 o~8 omso ot:*»-c»i, ft 

»K»jat*«fft>*L-f, 100lC^x.^i:> WStt<^®T^. fl^ia-tfofc** 

[0 0 2 5] 

»WCt4, Sr. -tIB (a) ~ (d) ^t±Jfifl-fcti»*«:ffl 

&&Vtz (A) *Syx>|l^^Iv^ 0 

z-f9 9 J^y Wv7v» , 2, Z-T9^^y> 1 

[0 0 2 6] 

z<n§tm& 6-20 ©flffnimsifcft**, i-y^y, 2-yf>i^/ti/7^ 

[0 0 2 7] 

Ea-auewu -3 or~+2 o or. i$L<tio~+i5 om^-o 

W^-fi^«SKf4, 5~5 0ti%, jfiL<li7-3 5M%t*4o 4*:. fi^ 

[0 0 2 8] 

i^^S^#{i> 1,4- y^^tf^i L < Ji 9 0 %m±> $ h fc8Pt L < \± 9 2 
%&±, 1, 2-^;vi^WiL<li2. 5%JTF\ 3fefc#tlXtt2. 0% 

[0 0 2 9] 

3M&Wfci3V>T, ftfeWSft^^JM^Il 3 ! 1 *^ (Mw) fcSfe 3 ? 
*&53^P* (Mn) fcoJfc-C**Mw/MnW\ Sf$L<(43. 5£IT. 3fcU#t:L<tt 
3. 3iJlT-e*4o 3. 5*ilic4i>»**6ttW. 
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^-v : 7/ 



:©Mw/Mn«t ±B (a) ~~ (d) = > > n-*"** £ 

til 0-1 0 0, $fcfcff*L<til 5-9 0O*H"C**o 1 o*i-eii, fflfl£«<0* 



■fritt^-cli* 1 , -e^i'jxf uvjftgoti^^iit 5^-15 0^ 

ff tL<(il o^~l 0 0^T-&*K 5^*»-CI4*««)*y^-t4>), 5 0 

»***U »fetL*#Uv-©«tt**l^ TIS (e) - (j) ft*®** 

c,atf*L^*< * ltt^k^fcRJ&s** (Jar r»J fc^v^) ifctcto. 

(e) °jft|- ] ;R 4 n M'X4-n , M'X 4 , M'X 3 , R 4 . M' (- R 5 " C O O R 
• ) 4 -n ttzltR* „ M' (-R 5 —COR 6 ) 4-n R ~ R 

ft 9, #t«U~2 0 R 6 l±Jfc*IU ~ 2 0 (D***** 

(f) Y=C=Z** Y»±**WK f-?*K* 

(g) fcflsS^+fc 
[0 0 3 3] 

Hb3] 

Y 

3 jmnfrfrw 

(i) R 7 - (COOH) . . R 8 (COX) ■ , R 9 — (COO-R 10 ) > R 

n-OCOO-R 12 , R 13 — (COOCO-R 14 ) ■ . 
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[0 0 3 5] 

Mb 4] 



/C0 > 

CO 



— 1 m 



x\t»ur>m*. miii-5o*fkt?*)*) was-******* 

(j)^;R 16 iM" (OCOR 17 ) 4-1 -> R i M (OCO-R 19 -COOR 

) 4-1 , ttzl* 
[0 0 3 7] 

Hb5] 

rA - 



20 



L°S J,., 



M' I****** ^-fXK^ifctty^-^Aat^, 1 14 0-3 ©IE*"?**) 
[0 0 3 9] 

^m^^x^ #'j^-oflm5ta»fcRjiS$*« (e) >4tmm&m<t&vt> * 

[0 0 4 0] 
Kb6] 



• • • (ill) 



(A*, R 4 ~2 0©R*M^£^tf^lb7KfR^ M ' lixXjg?-, 

^ ^;W-^AlT^*^t4U >M^> Xtt^n) 1 ^, nttO~3*>*E»rC**o ) 

JlIBpS; (III)*, M ' ^XI?(7)1^(:!±, (e) ^tltti, #H h y 7 - 
^n-)K Hjy^;vxX*tnj h\ h v^n t?;vxX* n y K, >ys*«> 

y*n»J K y^^v^xXv^oy K> 5>t*W^^n'J h\ 7x-^Xb'J 

?ny k % W;vxXi*y*ny h\ *?f-;vxx>y *ny k, eg^bxx^if^if 

j£ 0 ±iB5£ (HI)*, M ' W*r4 %BL=f-<om&W*^ (e) ftfl'fcUtt, flOx-Wri- 
ij7xk;^nn->7>, f«;^J/Hnn*y9'A h'J*^Wnni/5A by 
y^;v^nn->9>, h'^wnnv?'/, y 7 x-^on^7>, 

t^fihV^af'>7A yf;vfij7nn->7>, >f*h^nnV9A M 
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[0 0 4 3] 

2 hi'. JilB* (III)*, M ' TaWU-r-tfAJK^OJifrfrfctt, (e) J**fcL"r»i, 
^vi^A^n'JK, WW-^Ah'J^DVK, Eg^by^T-^ A& if 
^ (III)*, M' ^JR^oai^ttt, (e) ^tLTli, Wxtf^ft 

[0 0 4 4] _ 

#3£9!K£^T, (e) TfB:£ (IV) T-SH^x^rJH, £ 

R 4 n M' (-R 5 -C00R 6 ) 4-n • • • (IV) 
R 4 a M ' (-R 5 -COR 6 ) 4-n • • • (V) 

R 4 ~R 5 ttH-ifctt#%&i5. lft*«[l-2 0O*#« ; f-**trift'fbic**, 
R 6 i±H*^i ~2 0oR^^^^tp^b7K^T^i9, fflil^*;v*^;v^*7t{±^ 

Cix^O (e) jK^-tt, ttt^tffflLTUw, 

[0 0 4 5] x ^ 

v-0«tt*JifcRJS$^r4 (f) Afn^Al/^j^llft TIB5S: (VI) "Cg 

Y = c = Z ^'h* • • • (VI) 

(f) Ytflfc*]*^, Z **Bft*IR^^»^, ^f^MU*9 

^Sfl??)^ "f V * tt&W?1b *) . Y^ y mSL^ Z * * JK^-O^i 

£\ ftfVvTt- Mb^%"C& *9> Y33 iiXfZifit f> Hf-v**^©*^ 

>r 5 Mb^wt?* o , y & j: # z fc *> kb**®^*^ -Bft^fR^*> o ^ y imm 
**e\ -mmm-e&Zo LfrvtkOfib, (f ) kr^s*- 

[0 0 4 6] 

o -fV^Tt-Ht^tLttt iilf7x-;v^vy7t-b, 2, 4-HJV>v 
^;i/7t-K 2, 6-hV l/V^V^Tt-b, ^x-W^yMWTt- 
K *° 'J ^ 'J ^ y 7 x - ^ > V v 7 1- b > ^itt-f-vyVJ Vi/ 

yy7t-h, 2, 4 - h V Wv^'f V>7t- K A^fV>yft^ VvT 
[0 0 4 7] N -r 

^y^-<ostt*3SfcRj£*** (g) ^ c s^m-fb^tts Tia^: (v i D 
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^-v: 10/ 



[0 0 4 8] 

Mb 7] 



\~> u (VII) 

[0 0 4 9] . 

->^UA^-b^t*->F, XfU>t^'>K, i^v'fbTCSi^ ^-^^rv'fk^^^^ 
v-^Ll£:£«£Jk£« (h) ^uyy^y^ry^ma, Ti55£ (VI 

1 1) x~m2ti&M&z^irz>tt&m-e$>z>° 

[0 0 5 1] 
Kb 8] 

-N=C-X^- • • (VIII) 

I 

[0 0 5 2] 

(h) ^n^/^VyTyMfcUii, ^i!f2-7^-6-^nnH'jy> 
2 5 - v^-n^etf V v>> 4-^nn-2-7xsW/T/, 2, 4, 5-hU 
Vni^f 5 ^V-;K 3, 6-^nn-4-^JVf'J^>, 3, 4, 
□ fi^y'y, 4 _ 75 ;_ 6 _^nn-2-^V*7Hi'J5y>, 2-T5/-4- 

2-T^y-4, 6 - v * n n \L V 5 v 
_ 2 h^vfcfy 5 2-?uu\£V 5 2, 4-^nn-6-^f 

4, 6-^na-2- (>f-;i^*) fcf'J^v^ 2, 4, 5, 6--T 
F^nDtf'j^yV, 2, 4, 6-PJ7nnf'J?y'A 2 -T 5 7 - 6 - * a n t: 
9v^> 2, 6-^nnf 7 y^ 2, 4 - if* (^^*) -6-*no-l, 3 
5 _ hU7 y >% 2 , 4, 6-h'^na-l, 3, 5-hVTv>\ 2-7*0^-5 

[0053] „ . „. 

^i;^-<7^l4«£RJ££« (i) m^n^WfctK ^^rMb^H 

; ^^XrMb^t^t4^7K^t4, Tlfi^: (V I V) ~ (XIV) xm^^m-M 

R 7 - (COOH) n, • • • (V I V) 

R 8 (COX) B • • • (X) 

R 9 - (COO-R 10 ) • ' • (XI) 

R u -OCOO-R 12 • • • (XII) 

R 13 - (COOCO-R 14 ) . • • • (XIII) 
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[0 0 5 4] 
[it 9] 



R i« 



CO 



CXI V) 



ra 



; * t (i) j£#<D3*>, * (VIV) $t*fi&lJfrtf>WLtLXti., flUttfi^ 

^T-rvVm. Tvevi, vwv», £A«L r^u**. **7*v>M*, 

^v7^;v^ r-V7^;vm> H;*y?hSL tfn^UyhBE, *y?)»flk # 
U * V 7 * U r Mb£* * *"'J7? 'J /H*fb*«»<^& 4 v* liW^-in^W 

[ 0 0 5 6 1 

5£ (X) -C*$tt^m^n^>«t Ull, 7ntf:*:/Bfe*n 
,; k 7 * a U K, 'fv^ n'JK, * * * n U h\ T * 'J /Hfc* a 

h\ jJ-*Vv >f^nij K % 3«Xb7«fe^/K a-Mb^V'OK 7yft7-fe*>K 7? 
fcs< y W ;v if h H2> » 

5£ (XI) tS^Wx^rMt^tL-CIt 0flx.tfftB&^*->K ^rT'J^f 

^V^v/i/Kif-^ 7^;v^if^> fV7^m-^f;K 

S; (XI I) ■cS^ti^^x^rM^tli: Ltli, WxtfRlf^f^ 

imim (xiil) T?**it*fl^FWo»** 

to?*;^ *^v>-&7fcvW (xiv) -r-3fc£ 

[0 0 5 8] 

( i ) mfrKmiftzft&m*. »w<oaw*a&*>&v>ttHT?. * ? >^ 

i & § & o 

Jij^i^ffitt^sSfcRjiD^** (j) *;v**>^^lS(±, (xv) ~ (x 

vii) xm2H2>m&*G-?%> 0 
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[0 0 6 0] 
[it 1 o ] 

R 18 , NT (OCOR 17 ) 4-i 



(XV) 



R 18 , W (OCO-R^-COOR 20 ) 4-i 



(XVI) 



[0 0 6 1 ] 

Hk i i i 



r.o? 



R* l i M' 



> 



(XVI 1) 



[ 0 0 6 2 1 
r 0 0 6 3 5 

>> t (j) fc&<D>)%, (XV) ■«S*L<Mfrfr»*:LTtt, «xlfHJ7 

x^;^X7^l/-f> > 'J 7x-;v^X- 2 - xf ;VAdrtr- HJ 

^WX5fU-b, b 'J - n - Xf ^X- 2 -if JVA+tr- K hU-n-^ 
WXt7f-h, hij-n-XWXW-K h'J-n-XWXT^JU 
_ K pj-t-y^X^^V-K > 'J- t-"7*f- ^X-2-xf /u^*-9"r- 
b ' Hj _ t _7-f;VXXt7f-h, h'J-t-XfJ^X7^r-f, 
f;VXX7^'Jl/-f, MJ^;XfWX7^l'-K b'HVT'WX-2-xf 
;u^*-9-x-K F'HvXWXt7f-h, b'J^vXWXTtr- K h U 
^f7Xf;^X7^^-f> >ij^7Xn^X7 7V-b, b^VT'oera 
-^-^ws^x-K h.H7Xn^Xt7f-h, bV^;Xa^X7 
hij/f7Xae^X7i"JI/-h, F'Ja+V^X9 91/->, hv^* 
•>;^X-2-xf;VAHf-K hy^i/^Xrtr-b, PJa^>>;^X7 
fijt^WX^f^-K H;**f-;vxX-2-^;w^^x- > 

V- h h y - 2 -xfjV^V^X5 7 V- K h'J-2-xf^v^X-2 
-if^l/^-frx- K b'J-2-xf;VA^y;^Xt7r-h, > y - 2 >Ws 
^■>;VXX7-br-b> h'Jr-2-xf;VA^V;VXX7^'J h'J^f7'J^ 
X 9 »7ix-h h i]7r7'J;^X - 2 -x:f-;v^Jr-9-r- K h'J^f7'J^Xt7 
bijif7'J^X7-tf-h, b'J^f7'J^7^VV->, hU^vy 
;v*xV*V-K b^>^X-2-xf;VAJftf-b, h'jA>y>^t7 
^_ ), hij/<7i;^X7*f-b, fij^>y;V^X7^'Jl/-f, y7x-;«X 
y^V-h ^7^;v*X- 2 -x^;i^*^x- K v7x-;PXXy7r7V- 
h -;7x-WXyt7f-K y7x-MXv7tf-K V7x.-***VT9 
,; V -K 5;-n-7*fWXy?7V-b, y'- n -Xf MXy-2-xf 
x-K y-- n -7W^r7V-K y-n-W^XWr-b, V- n 
-7WX'77-bf-h, -7-n-Xf WXy'7^ 'J V- K >7-t-XWXi? 
9 ^V-K t - Xf ;^Xy - 2 -xf ;VA^tf - f , '7-t-XWX^ 
^ rv -y\ .7_ t -7f;vxXvt7f-h, y-t-Xf^Xmr-K v- 
t-xfMXy7^Ji^-bs ^yymx^^v-h, -7^7XWXy- 

2-^)V^^T~V, ^7XWX^f71/-b, y^7Xf^Xyt77 
_ K y>f V 7WXmt-f, ^7XW^T^';v-K v^vXnf 
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y^Xyf^V-h, 5>- 2 -if;VAJr->;V7X- 2 - jl-^^^^^t-- K v- 2 
-xf;l/A+y;VXXy^f 7 U— h> y'-2-if^v^^Xy't7f- v- 
2 -jE.^;w^^'>;V^X^7-br- K v- 2 -if ^y^X^T^ V V- h , v 
t^f^XV77l^->, yt^fWXy-2-if^tr-F, yt^f;^ 
XvXxTV-b^ ^HWXyt7f-h, y'*^ WX^T^f - b, v** 
f;^Xy7^'J Wb, ^fTV^Xy^^lz-h, y7f7'J^Xy-2-i 
f;VA^tf-b, ^fT'J^Xv'XfTV-b, 7'J JVXXyf7r- h>_ 

y^rT'J^Xy'Ttf-b, y^fT'J^Xy'T^'J b> ^>^WXy*7 
y^y yjv^Xy - 2 - xf ;vaHt- b, y*Ayy;vxXy^r7l / - b* 
^Ay^Xyt7r-b^ yxyy;^xmf-b, y^yy^Xyr^'J 
V - K 7x-;wXb , j7'>Wb, 7x-;v7Xb'J-2-xf)VA3ffr-b, 7 
i-;^Xb'Jt7r-b, 7xx;wXb'J7-bf-b, 7x-MXb'J7^'J I/- 
K n-7 > f^Xb'j7'?V-b, n-XWXb';-2-xfjVA^t 7 — n 
-7 , f-;V7;Xb l Jt7f-b, n-XWXb'J7^f-b, n -Xf;^Xb'J7^ 
rj I,- K t-Xf;wXb')7 7 1/-b, t - 7*f ;^X b 'J - 2 - xf ;VAJftr- 
K t-Xf;vxXb'Jt7t-b, t-XWXbn-bf-b, t-XWXb 
ij7^ijl/-b, ^77 , WXb'j77U-b, ^77f^Xb'J-2-xf;K^ 
-y-^_K ^77-f^Xb'Jt7f-b, >fVXf^Xb'J7*f-b, -fVXfJV 

^Xb'J7^'J V-b, <i V7*ntf;V^Xh 'J 97V- K 4 V/n > U - 2 - 

jc^^^^hj-t-- K -f vXn kf;v^X h 'J t7f - K ^7Xotf;V^Xb'J7-fer- 
h „ V7°n tf;v^X b'J7^'J V- b, A^-y;v^X b'J^^ V- b> ^^->;VXX h 
ij 1 2 -J.-^;v/sdr-9-7 u - K A^yjwXb 'J t7f- b, ^yiV^Xb'J7*7- 
b, AJfy;vxX b'J7^UV-b, *^WXbV77V-b, t^f^Xb'J- 
2 -jr.^-;i//\3p-9-x- ^^X b 'J t77- b> t^f^Xb'J7*r-h, 
t^f ^^Xb 'JT^'J 2 - xf ;VAJry;vy;X b 'J 7 ^ V- b, 2-xf;K 

+ ->;V7>X b 'J - 2 -xf jyAJpff - b, 2-xf;VA#yfl/^Xb'Jt7f-b, 2 
-xf;i/AJf->;vxX h V 7-fer- K 2-xf;V^yMXb'J7?'J l^-K Xt~ 
7'j;V7Xb'J7^V-b, ^f7'J^Xb , J-2-xfjl/AJftf.--b, ^7"T'J;V 
xXb'Jt7f-b, ^f7'J^Xb';7-fe7-b', 7f7'J;VXXb'J7^'JU-b 
^yy'jv^Xb^^lz-b, ^yywXb'J-2-xf;VAHr-b, ^>v?;v 
7.Xh';±7x-h, ^yWXb'J7-bf-b, A*>y*;^XbV7i"JV-b4if 

[0 0 6 4] 

±IB:£ (XVI) x-m^^it^mt Ltii; Wiify*7x-;v^X^^f;v 
-^v-b-, y 7j ^X^-2-ifMartT-b, ^i^/uxXifx*??^ 

-rl^-h, y^x-^Xa^^f^V-b, y7xx;V^Xt*^A>i;;Vvu-b 
^ ^-n-T-^X^^f^lz-b, ^- n -^;V^XlfX-2-if-;W^^ 
-y-n-^^xai^f y-n-Xf;VXXlfy;A'yy;W 
v _ K y-^y^xex^fiWWf, ->'_ t _7-f, W XlfX-2-xf;l/ 

K y.t.T-fjvxX^t^f^lz-b, >>- t --f<f- ;v^Xtf 
>>;WU-b- N yV7XfWXe^^f;WV-b, y>fVXf^xXt?7-2-xf 
;V"N*-9-ir-K v-f 7Xf ^XW*^f^7l/- K ^VXWXlfX^Vi; 
yM7Xnt?;v7Xif^>fJVvv-b, v^n e;v*Xif*- 2 

^;v\^-r- k -V'fV7 , D^xe^t^fiwi/-b, y'fvXDt'^xxeT, 

^yy>vWb, y'A^y;v^X^^f;WV-b> v^VXXkf* - 2 - ^ 
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v?_ 2 -xf^VHXa^fKV- K v- 2 -if ;i"\3f v^V^X 
e^- 2 -if JV^-ff - K i;-2-xf;KJfi/j^Xatn^'7l'-K 5> 
_ 2 - xf;VA^y;wXex^yy;V7l/ - k v#*f ;vxXtr.*j>tf K 
>?**f ;v*Xlf*- 2 -if ;i/^*-9-f - K ^^fJVXX^t^fJWW- K 
^t^WXW/^vWh, vT.xT'J^XkfX^f ;WV- K yXrT 
>; j^X^- 2 -if;v^**rf- b, y777 , J^Xe7t^fJWl/-h, 
rTU ;wxXtf y'Jfr-rU- K y^VyHXW^f^V-K v'-OvJV* 
Xn'X-2-xf-;l/A^ftT-b, ^VyMXWt?f-KV-K ^"OS^* 
Xt^Ayy^vV-h, v"7 .x.i;v;*.Xtfx^ f ;vr vf - K i^7x-^Xa- 
2 - ji-f-;v^^^-r- K y7x-;v^Xt*7t^f ^7vf-f> J?7x-^X^ 
^yy;V7yf-f^ y-n-XWXe7>fJV7yf-h> y-n-7fWXe 
^-2 -ifJl/A^tr- K n-Xf JV^Xtf^y-f ;V7:y*f - K v-n-X 
f;vxXe7A*yy>7yf-h^ ^xX^^f;i/7^r-b, v- t - 

^f;vxX^- 2 -xf;VA^rtr->, v- t -Xf ;^XfXt^f ^7yr- b 
^t-yf^Xa'Oy^^f-h, yMVXf^Xlf7^f;U7^T-f 
y^f y^f W - 2 - if *A*fT - h, i/MVXWXat^W^ 
V- K yMVXfwX^^y^Tyr-K vXn t°;v^XlfX^f ;V7v 
^--K ->M vXnf^X^- 2 - xf ;VA^tf - b> yMyXDf;i/xXe^t 
^^. ;l/Ti ;^_ yM V X'n H°;V^X t*7 ^ V y ^7 ^ f - b > v;V*Xt£* ^ 

f/UT5>f— K v^^->;vj^Xtrx- 2 - if ;i"^irf- *?j\3??/fi/xX\£x* 
fjVT^f-K ^A^fv;wX^A'yy*jV7yf- K y-2-xf>A^ y ;^X 
e^^f;v7yr-K 2 ;i/^^r->;v^Xvf^- 2 -xf ;w^*J-r- b . v 
_ 2 -j^;v^*~>;v*Xe;*>:t-y~f ;VTvf - K V- 2 -if ;v^^->^^Xtf^^ 
yy;v7yr-h, yt^f^Xk*X>f;V7yf-b, y**f ;V*Xl£ 2 -i 
f ;i/^-9-f - K v*y~f ;v*Xfcf*:**f ;vrvf - K -;t?fwXaA>y 
;V7i ^_ K >^^x7'; JVXXlf^^f ;VT^f- y^77'J^Xa-2-x 
^;v^-9-f - K yXf7'JWXatn^7yf-K •^f7 1 J^XaA- 
yy>7yf-K ^y^X^>f)P7^f-h, y^y^Xe 7.- 2 -i 
^;i^3^f - K ^v^^Xkf^t^f ^7yf - b, ^y^X^A'Vy' 
;VT yf - b & *l&o 
[0 0 6 5] 

±15^ (XVI I) -e^fr&^tfi: LXit, ix.{Jy7xx;V7;XYl,- 
K y-n-Xf;^X7l/-K y-t-XWXvWf, -^vXf^^Xvl/ 

7.X-7V-K y*^WX-7l/-b, yXf7'JWXvk-f, y^>y;V^X-7 
U-K y'7x;;^X7yf-K v- n -Xf ^XTVf - K ^-t-XW 
X7vf-K y^VXf;wX7yf-b, 3M V Xn fcf;v*X7 - > > v^*v 
;^Xy'7-tf-K -;-2-x^A^y^X7yt-K y't^f^^X7yr- 
h y^f7'J^X7yf-f, ^y^wXT^T-l'iiJWfeWo 

k±?> (e) ~ (j) utf mm?]} ti>^*>) it, 

i«5»V^±2taJ:*^Ltfflv^itK*lSo 
[0 0 6 6] 

±IB (a) ^H*J-r^>»^JO^fflS(±, -^JVjfcT^ 0. 0 1~2 0 0, §f 
£L<}±0. 1 ~ 1 5 0 <9 , 0. 01 *#|-ef±, Kfc<DMfttfftfi-ete & < > * tzW 

+ 1 6 orJ^T^ iftt L< it- 3 o°c~+ 1 3 oro^ffi-e, wmr 

0. 1-1 0P*W, 0*U<ttO. 2~5^F^»1-^-t^MiLV> 0 
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[0 0 6 7] . _ . 
10 0 6 8] 

s-a-^ * ^#fl&i3j: W VM&fa, 

^Vf>- l«fJ3t, ABS#IS> ACS«N!i, ASil, AESIE 

r>mm, mm, # u * - *** - > > t * y ;v«rJ3t, > * * u /u»m, 
~)v®m. mt^-v r>mm, e-^7JV3-;vtii, k--;p7*^;hi, 

^'J7^'j;vfxxf;w KWB^ jM^^*******^ #£LO±> fir 

&&#v*\'7 4 y&msa (b i) , *fttt#v*^7>f >mm (b2) N 
(b 3) 

[0 0 6 9] 

(b) ^nTMtt#flS^o*>, M^tt*" 1 ; *v7-f (b i) (jar, j£k: r^ H B H 

14S^# (bl) J iiv^) ti. teK&jeSftfcv***, ff -tV7r/?:±^tt^ 
tomKffiv^iii, Jiia^ H B H '&m^# (b l) £#*i 0 0^;v%t 

Lfc»#K. B -tV7r/t8 0^%ft± U L< «9 o^;v%m±) 
i£k#jftU», ±lB^ H H H tem^# (bl) li, «-tl/7r/©*it#Mot 

[0 0 7 0] 

±ia^ H H H ttm^#: (b i) «t^<r-*i'7ofcLT^ ft**2ja±o«-* 

[0 0 7 1] 

: l^y^-y^ 4 i 3 1 -^>"r 1 - * ? 7" 

iOT-n tfl^js £fi 1 ~7"Ty^Mt L< fflv*fc*L* 0 

[0 0 7 2] 

±iB*&attS*# (b 1) *«)St*l##^ 

& a fcac 9^ a a -*^7 1 >*&<&j&%.&<n j &ttir**- 

? 10 0 *fU% t LfzWs&K 1 5 *fl>%&TF ( £ *> » * L < 1 0 

< «j»<i<^ft#S£> 7*n ? i o 0 fc L^»^*w 4 0 ^;v% 

U t< fi2 o-=E;v%mT) tt^^^iL^o 

[0 0 7 3] 
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^ t-T-^y-jv^ n _^^^y_ ;l/% n - * ^ * J ->K 2 -xfiVA^ft y 

10 0 7 5] ^ * , v i, 

^V7'f;V7^?-^A, ^'J-n-A*yJV7Jl'5-fA, ^xf ;V7;V5-f ; 

N W7;v5--)A-b^^^oVK, i W )i/5-'>A^an\ ;v T ;v 5 ^ 
^Av^n V h\ b 1 J ;V7;v5-^Ai:^J:(7)Rlt-M^t*l.>f ^7^5 y ^-9" 

,v== - ^w^^n'j h\ if;v7;v5-^A-bx^^n'j Kfc HM v7f;WJV5 
n-^ + -9->. n-^y*>-, n-***>\ 4V*9*>> */9w\*y-v# 
[0 0 7 6] 

±iB^ B B H tt«^ (b i) i±. «i£*^-t&<> :o«*ttn. xmmtfmfeK 

i4ftSW5 0%JSH± U0»*L<WL5 3%J&Lt, £ <b L < t± 5 5 %&-h) 

7-nt»©^ « 3*511 dfc»H3&) O««»±0. 9 3 6 g/cm\ 
M m.tt&m OMttO. 8 8 6 g/cm 3 , Mft 

(±0. 8 5 0 g/cm 3 t^o *'V- 1 -7-r>^^ 7^V^^f^R 

M^OMttO. 9 1g/cm 3 ,# B B B I {J99*v*) &&<omm*0. 87g/ 
cm 3 "C&&o , , , /A>rt!lin 

8 9 g/cm 3 £ll (J: L<(i 0. 9 0-0. 9 4 g/cm 3 ) fct^-t^sL 

[0 0 7 7] 

se>fc, jiis^ H B a 'i4m^# (bi) «»titfei:^f*t-^g, 
car, *k r-r.j tv^) »±i o oxm± u l<»±i 2 ouu) 

ifc, ^b7n-l/-b (jaS2 3 0t, fI2. 1 6 k gfcfclta) (£1T, *fc 
TMFRJ tv^) tt, 0. 1~ 1, 0 0 0 g/1 0# (Sf* LO20. 5 -5 0 0 g/ 
1 05-. SfcfcSft t< ti 1 ~ 1 0 0 g/1 0 530 -CfcSo MFR^O. 1 g/1 0^* 

1 , 0 0 0 g/1 0£-£jg*-& fc&SW'teT-f *4Ifflfc*So 
[0 0 7 8] 
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lo-C, JifB*S B B B 14ElH£ (b 1) fcUli, jefi^K**5 0%JBLt, ^Ktf s 0. 8 9 
g/c m 3 tU:-e&*K ^*l'>%.tiL<D'£1i*#2 0*^%^^* Ti#10 0ta 
±-e*»K MFR^O. l-100g/l 0fl-TM><K i^ s l 4 0-17 0t^£&*° 
i; -fu t? wis X Tf/t telt-fu tf v y t y t ©#*6"*fcJflv>* - 

[0 0 7 9] 

ttz, .lib (b) a™itt»fl&<& -5 *^ ±tmgkn#>) t^?* y^mmib 2) (ar 

, JjLK H£ B B B «S^# (b2) J Hv>%) li, #fcRjfe3*».&^* t * a -*V7^y 
Z£}&frt-tZ>i><DibmtL<m^htL2>a -t%t>*>, ±|B^ H B H Sm^-# (b2) 
1 0 0*^%i:t»(:, «-tW^ >t5D^%a± (J;f)fJL<ii6 O** 
%ELh) ^ItKWU^, ±ia#^K*^# (b2) ti, ff -tl/7r/« 

^3-1 2 <0 a ^ >=S:^V^ i «9$?£ t^ 0 
[0 0 8 0] 

±1B# H B H K»^# (b 2) tLtii, 9 + ? *#y/nfcTl/V, T**?"9 9#V 

(aif-V>\ l-rx>> 1 l-^^-fe>, 4 1 -^>7"> 

, i-**7^, l-f-fevftif) i-^x> (5 0^;v%mt) t 

i<Oa-tl/7^ (jnf-W, -/OtTV^, l-'*>"r>, l-^*-fc>\ 4-^f-^ 
[0 0 8 1] 

±ia^ B H H Km^# (b2) *flt^-r ico^m^ti 

>1JM£I±, 7 9Z*f- y *#it^^LTv*&dEJgrt ? &&o ±iB# (b 

* 1 0 0^%mi:«-*l/7r/ilttffiL<tt5 o^%m± U 19 t< 
(4 6 0~10 0^V%) -e&&o 

[0 0 8 2] ^ = 

±IB# B B B K*^ (b2) tUli, T^f'^'f'iT'nli^ (^ntv^i5 

T^is, :©7^^y^ , J7 , nei/>li, frIB^ B B B tt*^ (bl) tUfflv^i 

fc a*-e § & # y -fu t? v y <nusL&to t lt#& rt^-cl^o 

T^^f-^^^V/nifV^iSi^T^^^^^^'J-l-^^^ 14 - 
SMc, ±|B9>^A*m^#{i, ±IB^ B B B M^# (b 1) fcR*©*ftKJ: 

[0 0 8 3] 

4*:, -tfe^jucm^ (b2) ti. xtiLmm&ifcKz&m&ftmw. »4u<«50 

%*» (J:«)»4L<tt3 0%JBIT, $ h K&t t < 14 2 0 %&T) -O^MMb 
Ktt, ±EfcW*Kl«*fc<P»KH#L'r^l3, 0. 8 5-0. 8 9 g/cm 3 U»J# 
SLOiO. 8 5-0. 8 8 g/cm ! ) tW-HfHK 

r<7)# H B H «l^# (b2) <7)^cTO^-SMnt±. 1, 0 0 0-2 0, 0 0 0 
(i»)0iL<ttl, 500-15, 000) T?*4i»4Lv», 
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okS-ffcT'n f * ^ ^v^^#*#^fi-^#^n y * t h & £ T'n ? * *M^#>_ If 

^ A ^m^7*n y ? t h % * 7-n >y * *ayx>fI#Ol^#yn >y * 

t dj; y x. > #S:#*5 X XJP tf - ;^fSlift^ *i-£Hfc:/ ny^H4S^ 7 ^ 

<5 tf-;v^»#S#^iiiii-r^x-^-^-/n >y * fc^k&aT'n ? 

a^h^^^/a^*M> tf-;H£^j&* 3 Olf %W* ,, J7'^yx>yn 
* * t tT- ^«f#** 3 0 M% £@x.& *J=> ^#a#<0fi^#^n ? rt> & & "T* 
n -y * if(D yx>5ftt^fl: (J^T> r^«m^#J v> 7 i fc /6 s * & ) <Dfc 

[0 0 8 5] 

*Syx>ft^fcLtlt 1, 'fV^V>, 2, 3-v^^;V-l 

1, 3-^>^vx>, 2-^-^;V-l, 3--*>*^>\ 1, 3 
4, 3-***v^> 3-^f-^-l, 3-*^ 

p-^mfVA p -if;vxfV>, ytf^;i/^ 1, l-y*7x- 
If— If— ;V7> h ?-fe>\ N, N- v-X-f-^- P"7^ x 

[0 0 8 6] 

jj» ^ 4 y x. > * tt v x. y - if - ;v 3§f*BHfr£W 9 > / a * it * 

J=>ti-S«^t±a# 5 ~ 9 5 %, »2 L < tt 3 0 ~ 9 5 t<(± 40-90 

[0 0 8 7] 

[0 0 8 8] 

> A^y, ^f;vy^n/<>^A "^daW, ^>-fe*>. ^->u> 
[0 0 8 9] 

£33, JiiBOV ey77xiyt^lt, ^x.»f^.--r;K 3i7 5>^tPJ7 
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[0 0 9 0] 

ZiJV/V >?Mt LTti, ^}£ve-;i^y-t£^ 1, 2, 

x#*'>ffel, xtf^MfcfcSttU x*°*v"ffc7-7-vS, 

V-l, 2, 4-f'J^fV'>Tt-b> fa^^f^K va>iyxf^_7^tf> 

Bftya^/K ^ii?xf^, l, l, 2, 2-f l>7?nnx^>, 1, 4-tfX ( h V 

dv7>, f h?^nnv7V> (^na^f^) h^qnV7>, Adft^nny 

7*-K 1, 2, 4 > iM y~>7*- hft £#**L-€ r :M«toF$*L&o 

[0 0 9 1 ] 

oi^T^Tjc^El- 1 00kg/cm 2 , SK- 10-15 0 , CTRJS**iT.tf i v> 0 
[0 0 9 2] T 

Mmmt lxUs Ttmmmm ib, ivb, vb, v i b , vnb, vium 

JRm>1*ii.J&»fc£'trft#i»K Wittf, Ti, V, Co, Ni, Z r , Ru, Rh, Pd> 
Hf Re, P tJ^&^tMb^&ffl^&£<ha s T~§&o ^-fcWfctt, Wil^ Ti, 
Zr , Hf, Co, NU Pd, Pt, Ru, Rh, Re^^^^y^lj, P 
d, Ni, Pt, Rh, Rufc -#>^ ->'J*- 7;v5^, WV<7±&£* 

f-;vT-feb>mt^7;v5-^A^ ¥<DM%M t *Jft*^fc*^-*"f — ^ 7 - MM 
«E % Ru, Rh&lfOta4«ft^ll4*:tt«»> i5«t^7K**^$*^77-v>^ 
a-#>^y^A--7fc£**^f&*L*o iot-e, Ti, Zr, Hf, Co, Ni<7>v> 

Lv>„ 5^, Ti, Zr, H f O^f ti^*^tf> ^n^yft^Wi L^ a 

JifB (A) X~7F £ tL^Tk^ vx h il&-h\ 
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ftfc L < fiBm^* y^^^^^ccoW^-^/K-rift-e^oT, JJ* L < i±9 

[0 0 9 4] 

m±^>7jc^v^>^fi^# (b3) (D^mtLXit, X.&X + l'Z' -7* 

- X*±<7) * V b > & WW <b o 
[0 0 9 5] 

±15 (b) m^im^mm^, ±mm^^')t^y^ >&mm (b d > ±bs2mhr# 

>J *V7>f >3^8S (b2) . JlIB*^ J. (b3) owfitifr— 2f©*fcffl 
[0 0 9 6] 

*S&KoafcT«rsaS14^9* h^-M^o (A) ^y-x^*-^*: (B) f^lHi 
»J3i^@e^-*«. (A) W5 0-9 5flfll, SfiL<li5 5~9 6ll«, (B) 
^* f 5 0~5M«I^ fffl((i4 5~6m»SR [fcfiU (A) + (B) =1 0 0M. 

t-ab^o (A) ^OSB^S^ $ 5 0li»*i-Ctt, #&*L**MCrHtt-*-?* 
-«Jft»«3§R*1i*J: W14* s ®Ti-*Ml6]^*4o — ±15^ (A) oBE^***9 

&x.7AY-?-®.i&mv>mM& (^7*ny'-) Ifrft^Sf^Mtt^?* b^- 
^^T^a JUffftifclMf^ C (B) SWlSMiiW^ (vMJy^) > h 

T-jft^A (K^-f» ] fcfce>r, straits- , uttftWtt^-ffct-iJBti.****. - 

[0 0 9 7] 

(C) aMIftM tiMiOiTratti?^ ±15 (A) *Svi>lt 

(B) OTWit^ill!»^t^-t^i^"C> »W*«S*trv»ftv>TP 
EtUfibiU^ $?£LO± (A) ~ (B) (C) mmm<Dft&T-?W}M&M 

ItJ£iCJ:D,ttW**i9^hv- (TPV) kt4it#T?l4. 

7 wuW> x#*'>Mift, 7 5;«, *° 

[0 0 9 8] 

^>-t*y, 2, 5-y^f-;V-2, ( t is) A#y>-3, 2 

5_c;pt^;V-2, ( t - •?*■?• ;W<?- * 4r ^-t:>-3. 2, 

;i/-2, (t-rf-^-**^) 2, 2'-lfX (t -Xi^W-?- 

, >K% t jj-drv' h\ p-^ W*-**^ h\ 1, (t-^f 1 ^ 

,<_-j-^*,) -3, 3, S-f'J^f^y^DAjptv, y77n/f;w?-t^fVK, v 
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-y^;W?--**v') ^°-^>V-x- K 4 -if* ( t 

t _^,w*-**W V7ntf;V#-**- bfc^Wfc^&o 
£*L<b©7^ 1, 3-tT* (t-^W-t^V'fVT'n^) 2, 5- 

V 5 lb 2t<£> o 
[0 0 9 9] 

£*Libo*«Jlfr*i]tf\ i**»t?**v»l±2«JaJt*jR'frbTfflv»*ifc#-cSao 

i»i««i:t-C**ai»ft«»«r«ffl , r*»*^ *tf>ffiJB£ti. ±12 (A) ~ (B) ft 
^^•fft*l 0 0fi*«^*tL-C0. 0 5-lOliS?, fftKiiO. I~5msgl5i 

*5SitL^ab4o 1 OMS&fcB*.*^ finite*** 

) ~ (B) jS^ttil OOliSSWLtjfiKlil 0«i»&T, ^^ L < 
}±0 2~5tfSttS^^IJo *«lMWO«ffl** , l 0 

Jfc^B-Zxy-^^IWflfcb-Cli, TR-**: (XVIII) T-^StLSp 

-tt7x^-^M> o-tt7x;-;V-7;VftFl^ m-t« 7i; - 

;v _ 7;v ^ t Kfttett, ^ift7;K^7x;-;v-7;vft Kat-frflr* *r*»**f £fr> 
#i:p-iil7x;-«W&St<i , '^Wo 
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[0 10 2] 
[it 12] 




(XV III) 



fc*, 1 nliO-l 0 XttfcKn****. ^° >ft7**A;** J 0* 

o 

WlkL^ 7x;-^««ltJSv>iWB, ±B (A) ~ (B) 1° 

otfwfcffaoio. 2~ioim ^^ u,i0 ; 5 ; 5 !S2 

ti-rm* <ni> <d* m** ^<D^mtLxi±, *.*v> • a -*v->4 

i ^W^V^V^, ^y/i,:*A*j:ir*©**W, T*y* 
;V^y=fA. ^nn^WtW^'JxfWA 7Vr^A, ^^x^nnth 

U>=fA. JWftyi/>Kifl*V7-f >*«fc^rwtt*^^>^-^ ^ y ^ 9>Y ^*tZt 

fcftv»MlcWinUTJ:<, (A) ~ (B) **omi0 0l«i:»U 0-3 0 
[0 10 7] 
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tit, ■*mwfmm&*-y* t>Y-M»(i s ±is (a) (b) 

-fvfy;v7^-f^^7^v8xxtjvi, ^Wv^-b, y^V7*f;v7 
, y>f v^^vr-tfi'- y^v^f;v7-ifv-h> v?y^;v«t^^- k (2 

v- (2 -Xf^y^) 7"7U-K yxf 1/>^'J3-M;tl/- 
K ^"U -trV )V*e; »J W I/- K hy?7'J**^7i-F, h'J^f7'J^*^7i 
(2-xf ;VAJryjV) *X7i~K h U * l/V/Hfc* 7 -x. - h N -X.#3r 

ifc, ±|B*flsffl**tf/Sfc«;mttaiWU iiTOtti^^l'^-a****!*^: (A 
) i^-fc (B) MMDLtUva, (A) J&fr<DM&ftKmuLX i> J:v»U (B 

[0 10 8] 

±E*fe'fk3Wi5J:a r /ifett?riBSlolB'fr»tt, (A) tit.fr k (B) ft^ttilOO 
«K 1 0 0&m:m&Tkir2>ZktfX*&, ifr%L<i*9 5M«JKT, «t 0 » 

[0 10 9] 

, mt*-*>. *-#>zr7v?%k*(Dm&%u mm-, y^tMh&^^w, *^ 
*mm. &mmm% mmmrnm, Rmmm, 795 vmmtt^o^tmm. m&mm, 

^? V V &V 4 XlJ-%:k*<DmU7 4 2f9Xtf-X % ify 7>/*)V-y \ if 

5^7i/-7> 7*^*K -rj*. ft»A^y7A, *;v?> S"J*. 7;v^t> r;v 
$ty'J*, -7--f i*^y7A, M Kn^W K ttv>SI±, /777^f 

=ta» % *®%k*<DftmM, ®fr¥W)-*-*f*ttZ*t&Zki1''eZ2>o 
[0 110] 

, ±1B (A) ~ (B) Afl-*UPx.f , a«lE*WW*4feti*H!*»l««K«»L, ttttfc 
ft^S-T * - t b it * o 
[0 111] 
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, ^tl^^^'J-^t-, — tt^m^ — tttfttua, -#iI$M^ traffi--^- 

5£#ffi$£ (-Wtiii, tiv^tk^iU^o 
[0 112] 

bWmDt<D&)it s 1d-tL<\±3 <£ «)flF4 L< f* 3 6-6 OwriffWft^i 
^4tv>404 ^Oft«0-|*#Pffl« C **** 2^^^ 1 J^--^HI 

±IE=:«MRj««k ttli, L/D (**V Lfc^DiiOJt)^ 
EPS L< ti5^_h, i <9#£ L< 1 0 <£> i> <Di?U i L < M^h tiZ* ttz, 

t^r|«S^It^ - fc § & 2 u * - ©EHE^fatf**^-?* * 

5^bn>KTX-LCM-NCM, H«»ilCIM-CMP (v>-f tLtlBS) 
[0 113] 

»«jf|fcMK^t£Mi&aEte> 120-350 fflKU 150-29 Ott* 
19, *M[W±2 0^H~3 2 0 53-IBU $ff L<ii3 0^W~2 5^Bt^4o *tz, iS 
^tc*nx.*»«f*»±. i*«5a5Kt?l 0-20, 0 0 0/sec, »tl<i±100~l 
0, 0 0 0/sec -e&£ 0 
t 0 1 1 4 3 

^-c £ £ a*, ^f&^o^mt^v^ h-^ (A) 
sr^.— wxstMT ft ? i t k «t o t *> saat-r a - 1 § * » 

>m^7"7 n^flt, x-^uy - a -*V7 <{ y - 

-?-07K«K 7^U;v=TA, =r->=fi^ 7yf^A, ^;v=fA, =r A & 

„ xfvvif^7;v3-;H^ xfwSSie-^I^ #vxfi/>m 

ffifE# 2004-3087122 
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, AESfE ASAWJil. MBSflMB. 7 9 V ^MB, * 9 9 V M^-'Mt 
JK> ^^-'Jt^®^ #U75 Kfl, #U*-#*-K 7?V)vmm. *99V 

^viffl, 7x;-^ti, iV7»IB, *^/w< 

*99?-v9-l, 2*'J^yx>, f jl/V Kl* V 7 >»It^7^ h v 

7 ? ^y&"5ri!1£ 9 * x^VV • :/*S?.x.>=fA©:M6*U 9,^vy ■ ~/9 V 

f-V^ • W V^V^^AO^CiSWO^TV-f >t^5 7 b^#> • 7^vi 

yfuy9 &%%fc<Dimm. V>"f VT'P^T'n?^ #fi^#^7K»& if ^ 

[0 115] — 
[0 116] 

(ML 1 + 4. 1 0 Ot:) 1 49s S^HSM 4^, SSlOOtt 

(Mn) , tf^^f (Mw ) 
J&V-ttaU HLC-8 1 2 0 GPCtfflv\ Lt, 7j^JS#TBt£JE^-C, ^ 

#?A;*y-tt«, *7AGMHHXL 
5 £ gji (1.4 -yxfe^f, 1.2- ex;v^#i) 
[0 117] 

m vsmn^ y * h ^ - in <owm : 

K 7 2 1 0 i:i$iLT 2 3 0t, 10k gflffifcTilJjeLfco 
lit/:. 

^4fc^<^)^t LTJIS K6253 KUMJ&L-CfflljfeLfco 
1 1 gBafcif 3&flE 4 t^g 1 MS £ J I S K6 2 5 1 fciMfcL-casfeLfco 

J IS K6 2 6 2 i:*lLt7 0t, 2 2^FI©#MkL/co 
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[0 118] 

100ml W=oP77^3C, (0. lmmo 1) *ffit, 2-J^V^* 

(0. 2mmol) £"?i§TL, 1 0 0 V Kiqf& L 2 \%mKfc2-&fco Rtf^T^ 

Ltzo 

[0 119] 

g, 1, 3 -7? V^y 3 0 0 g fctt&A,/£o 
tftfefc, LTA-tf ^^t^A (0. 0 4mmo 1) 

H'v^ ^f-^/T^^E^r^V (2. 4mmo 1) <£> h Tfc^ffcv 

^yyf;v7;v5-^A (4. Ommol) i$&~U ! m ] cM%i<D2-x-3-)\'^*y-; 

(OYfrx-y&WL (0. 0 4mmol) ***VA05ii01, 3-^^Vfc5 0t 
•C3 Ofl-WJRJCSfc*S*fctt**tt&** 5 0TC-C6 0*MS^*ffofe 0 1, 3-7** 

&C0-ff=Hfc£JR»5, mm, KitUfco (ML1+4 , 1 0 OTC) f±2 5, 1 

, 4 -->*iHte"£*tt9 7. 0%, 1, 2 -If-JUfrg-Mtt 1 . 2%, Mw/Mn(i2 

[0 12 0] 

h (7. 2mmol) fci&iJDU *<D&. 3 0#IB!ifc«U 2, 4 t p 
-^1//-J^1. 5 g-g-tr^ ^y-^ifcfc^&DU fi-a*#lH&, ^f-A^h'J^ 
y^Ci >)tt|L, 1 1 Ot:wn-jv«Lt, I^tftfc. 

£<Dfi-fr#<0 A (ML1+4 , lOOt) ti39, 1, 4 - -> * *fr6"&i 14 9 
7. 0%, 1, 2 -fcT- tt 1 . 2%, Mw/Mnli2. 8t^o/;. 
[0 12 1] 

*S^i>M*#8 Off, toTOttflM&fc LT, ^'Jtw^lW (l) 
(B*^y -^AttiS, n&* [S/<Ty9PP BC06CJ ) 2 Off, f&itWikM 
X^ytJl/f-f^^^Xttl, R^*V-^X10 10J ) 0. 2 ff £ <fc tflMb 
#J (iBMIttS, =d£ T^-T'n-fe^^-f ;VPW9 Oj ) «: 1 5 0 tfciHH&Lfc 1 
0 U y *-3JUKSMniE--* r - (tVtvttR) CtAL, 40rpm (f I5IS2 0 0 
/sec) -C 2 0 ^MSIW 19 L^o 

f^<-*^y) Bmmnm, r^-^t2 5B-4oj ) lff^i 

V&mmM (V\£- =£Kb3M±»U n D n£ r^tT-^>"^>*KK5 5%J ) 
lfffcffi^U AyyxJVUt- (H^NEllJtt*) tT3 0M^L^t> H«i*¥ffi® 
OtiijtttSSU M5£ TPCM-4 5J , m'fi\*l&&m*&^MA?V ^--e*>«5> X^'Ja 
-77^f hff<OK$Lfc**y *-ifc&Di<0jfcT?;&*L/Drt t 3 3. 5^*4) 
X, 2 3 0*C, 3 0 0 r pm, f >)M4 0 0 s e c^t'l^S OtWt^MCT 

[0 12 2] 

N- 1 0 0 J ) SrfflV^TltfcBj&^fc 5 ^^ W-fr 2 mm, ft£ 12 0 mm, *H2 0 mm<7> 
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[0 12 3] 

(H^n^WJ^^^'A [;^*f '^PP BC06CJ ) 20S&, * 

i u * v 7 <r ( 2 ) (B**y Att«# 'J j-f - v ■&£ iv ><r 

7 MD HJ490j)10tt, ^<bK±^J (W^->t;Vr^5*^ttS> •& 

* r-rji/#v?**i o i oj ) o. 2to*xvMm mtftmm^m 

■fu***^ JVPW9 0J ) 1 5 OtCMLfcl 0 'J y*-3SU»S2raffi--* r - (* 
i^7ttfi) CttXU 4 0 r pm (1*0*^2 0 0/sec) 2 0^W*«i«9 bfco 

[0 12 4] 

^»J3 ***** , 

(B*#'J^tt«#V^DlfU'A p n n £ ^^'f^PP B C 0 6 CJ ) 2 0g&>7k 
% vx. ( 1 ) ( J S R tt*l*«S* fV>-7^^x^a^ 

r^tn>8 9 0 0 Pj ) 5 SIS, i?x>^^ny^l^ (J SRtS^f 
?yx>/D7^m p n p£ TTR 2 0 0 0J ) 5«. ^«lh#J (f-^*^** 
f^?*^*, p a p£ K^^^IOIOJ) 0. 2§R#J:O f ?§Mt;£iJ (HI** 
gtt*U n n B* r^7t^n-bXt^f;vPW9 0J ) 415 O'CKttlf&L*: 1 0 U 
MMinffi--^- (*n^tt») CSAL, 40rpm (tlM2 0 0/sec) 

[0 12 5] 

HJ&fll 4 , . 

^xy3M^8 0S, ^-pTlH^Wtb-c. ttJfttt^U tV7-f >*»H& (l) 
(HW^ittS^'J7nt:>A p D B ^ r^^f-^PP BC06CJ) 2 0*B* tK 
iyxy^f^ (2) (^7Wi»i^f^>-'fv7V>7 , n7^iM, p a p£ 
r-b7*h>8 0 0 6J ) 5«5, Sfrfbfejkjffl (f^U^Vf ;Vf ^5 *JVXm p d p£ I 
^ ;i/#V y^xi 0 1 0J ) 0. 2 SB, is J: t=W (tB*SW±^ p d p£ ["^7^7 
o«t^f^PW9 0J ) t 1 5 0 1 CM t ^ 1 0 V >^ - - ^- (^U 

■WttHi) fctfcAU 4 0 r pm (f)I^2 0 0/sec) "C2 0 Lfco 
fWt, j#MttgOiA«t 1 8 01C. 4 0 r pm^U7^-^-iV-^ (-=6 

l BSUcftfeiifc^Vy Mictttllfbft, ^ItrajSrSfi-grLTftift 

[0 12 6] 

*8^x^I^8 0», OTttfitLt, g^'itV7r^lfi (l) 
(0^y^Att«#y7 , nkTl/>, p a q£ r/^r^PP BC06CJ) 2 0§S> * 

flsteihaJ (f/u^->t;vf^5*j>xm p n p£ K^f^i o i oj ) o. 

2U, (ffi*H*tt*. p d p^. r^7t7-D^t^f;vPW9 0J ) , fc-fctf?* 
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9 - (fiSItttlt fi« T*^ • *V^f h > 1 0 1 J ) * 1 5 OtCMU: 1 0 V * 
*-35tRffiiiraE--* r - C^'J^tt*) K&AU 40rpm (tlM2 0 0/se 

c) t?2 , 

[0 12 7] 

Jt^c^fl 1 

JSRttI«BR0 1I*«i;-f^ A---ttK (ML 1+4, 100t) 
= 4 5 1 4-^«m=9 5. 0%. Mw/Mn = 4. 0] 8 0«U $!&W!&R 

mt\Sx, is*tt#'j*v7 -f>*»» (i) (Hwnttwy^ewA a« 

fy,<?x-^PP BC06CJ) 2 0 SK. &i.Tf%imbM frrtXtis* tor 4 * $ 
**Xtt«, Fn* RJ^Ay^lOlOj) 0. 2»tl50t;i:MU10';y 
^-ttlffi--^- KSAU 40rpm ("T 2 0 0 / s e 

c)-C2 0»IBIil»»)U. „ ^ _ 

8 CC, 4 0 rpml«Lf;7^-^-^f- 

>j ^"^±10 cr^V"? MfcLfco 

10 12 8] 

JtSc^II 2 

J SRtiSOxf^ • «-tl/7r/**l*# (J SRttS, n a p£ TEP 9 8 AC 
J 1 0 0liWLt^l/7r/i7 5mS%cO-M n a n) 8 0«, ^-BIMtt 

«tU, tt*te#y*W4>3MMB (1) (H*#^MWJ7nkfvy, o D n 
4r;,<f^PP BC06CJ ) 2 0 SB, *ftl»Jh«l (?^*^> * ;Vr 4 * 5 * ;V 

xtt« n °a£ r-ov#v***i o i oj ) o. 2«, ntzmim cm*****. p° 

* [V-f 7t7n-b^t-f ;VPW9 0J ) * 1 5 OrMt^ 10'J f * -^.MSflnffi 
(^ij^vftgi) tgXL, 4 0 r pm 2 0 0/sec) T? 2 0^K 

*<D&, mm&&<0&MW*l 8 Or. 4 0 rpmt:^L^7^-^-iV-^- 
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[0 12 9] 
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l^^-yf h7>^'>-^^^^> ^-7^^ Kt'-JK Ji^ypA, >f>"^ 

gf^o~>-;H*fc^> lim^ n D p-7Kii^^^^>. -'I'tt. * 

>f (FPD) »jtIsg*>R«'7*f ~>-;v*t. ^Jt* ^©IK*I5H81»U BttJjHttt? 
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1 . ^j€^J! 0 2 0 0 3 ¥ 9^ IB 

ft BFf I»Wi*5TI6f lOf 

j$ £ j s R$cg£#tt 



mii#-^ rntm^F 2004-3087122 

,5 



